Introduction {#s0001}
============

Aortic coarctation has an incidence of circa 5% among congenital cardiac anomalies.[@cit0001] Frequently it is associated with aneurisms, which can be of proximal (32%) or distal location (51%). Surgery has been the main correction option since 1950ʹies. Even after surgical correction, aneurysms can occur at proximal or distal anastomotic sites.[@cit0002] Endovascular procedures have opened a new dimension in treatment of thoracic aorta pathologies and are an excellent solution particularly in complex cases with high morbidity and mortality risk.[@cit0003]

We describe a case of coarctation complicated with a dissected aneurysm which was diagnosed incidentally after a car accident. It was considered as ATBAD and was treated successfully with emergent Thoracic Endovascular Aneurism Repair (TEVAR).

Case Report {#s0002}
===========

A 36-year old male patient, without any previous diagnose, presented to the emergency room after a car accident. He was in stable hemodynamic condition and without any apparent fracture. Blood pressure was 160/100 mmHg and bilateral femoral pulses were weak. CT-scan incidentally revealed an aortic coarctation 12 mm distal to the left subclavian artery narrowing more than 70% of lumen. It showed high tortuosity and kinking at the ductal level ([Figure 1](#f0001){ref-type="fig"}). Distal to coarctation, a dissected aortic aneurysm reaching 11 cm of diameter and 10 cm of length was noticed. Acute dissection was suspected because patient described onset of a new back pain. Well developed collaterals were present and echocardiography revealed trans-coarctation gradients of mean/max 28/60 mmHg. Due to his continuous back pain and high risk of rupture emergent TEVAR under general anesthesia was planned. Right radial artery was cannulated with a 6F sheath and pigtail was advanced in ascending aorta. Initial angiogram was performed showing a detailed anatomy. Right femoral artery was cannulated under direct vision with groin incision. Retrograde advancement of guide wire was unsuccessful so we introduced a snare kit (Amplatz Goose Neck, Minnesota/USA) through right radial artery which passed antegradely through the narrowed segment, and then pulled a 0.038ʹʹ Shinobi guide wire (Cordis, USA) from diaphragmatic level. Next it was replaced with a stiff wire, narrowed segment was cautiously predilatated with 16x40 mm Zelos PTA balloon (Optimed, Ettlingen, Germany) and a 30x30x200 mm Relay Plus thoracic stent (Bolton Medical, Florida, USA) was advanced through aneurysm and coarctation. Blood pressure was reduced (80--40mmHg) using vasodilators and the stent graft was deployed partially covering left subclavian artery orifice without obstructing it. Proximal landing site had a safe zone of 10--12 mm from subclavian artery and aorta was oversized by 10--15%. Distally it was landed at healthy thoracic aorta. The aneurysm was excluded completely and no endo-leak was noticed. Post-dilatation was not needed. We did not use any spinal cord protection and the patient was extubated on the operation table, without any motor or sensory deficit of lower extremities. Patient had an uneventful course and was discharged 1 week later. He is normotensive and is using only bisoprolol 2.5 mg daily. He remains asymptomatic to this day and the last CT-scan at 3-year follow-up revealed a totally thrombosed aneurysm which has shrunk by 2 cm in diameter ([Figure 2](#f0002){ref-type="fig"}).Figure 1Axial view of preoperative CT-scan. Note the coarctation/kinked segment and dissected aneurysm.Figure 2Postoperative CT-scan at 3-year follow-up. (**A**) axial view showing lumen and thrombosed aneurysm sac, (**B**) 3-dimensional aorta.

Discussion {#s0003}
==========

Coarctation of aorta is a congenital anomaly frequently associated with aneurysms due to impaired flow and abnormal aortic wall. As endovascular procedures developed, ballooning and stenting of narrowed segment emerged as treatment of choice.[@cit0004] Concurrently, during the last 15 years TEVAR turned into the preferred modality of physicians dealing with thoracic aorta aneurysms and ATBAD.[@cit0005]

Though, facing a coarctation associated with dissected aneurysm can be demanding due to complexity of anatomy. Keeping in mind the fragility of wall, surgery can be extensive and with a considerable risk of complication. On the other hand, endovascular treatment requires meticulous planning and execution to avoid rupture, and must achieve a durable result. In literature, there are few reports of TEVAR for coarctation associated with dissected aneurysm.[@cit0006],[@cit0007]

Nowadays TEVAR is considered a first line therapeutic option in patients with complicated ATBAD and impending aortic rupture.[@cit0008] Considering our institutional experience and the patient preference we decided for TEVAR. In our case the aneurysm was post-stenotic. Whether the dissection was chronic because of coarctation or acute because of accident is debatable. However, it was considered as ATBAD and emergent as he carried high risk of rupture. Passing through the coarctation can be challenging and may require various anatomical approaches. In this case, narrowed segment showed a high degree of kinking and tortuosity and guide wire was pulled with snare introduced from the arm.

Another key point of the procedure was ballooning of coarctated segment. It is a controversial maneuver that has attendant risk. However, usage of covered stents leads to better results and provides additional safety, and nowadays even in straightforward simple coarctations physicians are driven toward covered stent deployment.[@cit0009] Furthermore, sometimes predilatation with small-medium size balloons is mandatory to create a passage to assure stent graft advancement.[@cit0010] Giving the tortuosity of coarctation we decided to balloon the lesion prior to advance stent graft.

Hybrid approaches have been performed successfully for treatment of complex coarctation with additional heart anomalies.[@cit0011] Our patient did not have any other congenital defect and sole endovascular repair was sufficient. Anyhow, he is under close follow-up consisting in biannual transthoracic echocardiogram and annual CT-scan.

The outcome of endovascular repair for this uncommon case is encouraging. With proper planning and meticulous manipulation, TEVAR may be performed safely in similar patients. Follow-up with periodical imaging modalities will be necessary to determine changes of thoracic aorta in the long term.
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